Specialist teams to manage postoperative analgesia emerged in the 1970s. 1 Since then, clinical practice guidelines have been published for the benefit of the many acute pain services (APSs) established, 2 and good pain control has become an indicator of quality of care and good clinical practice. 3 How well APSs achieve their goals in most cases of postoperative pain is difficult to determine, however. Since the early 1990s national and international surveys have addressed the question by sending mail surveys to hospital APSs or individual physicians, even though this approach may overestimate the quality of care. 4 Meanwhile, many professional associations have promoted the creation of APSs to centralise responsibility for pain control, although several studies have questioned their efficiency 5 and drawn attention to the many organisational models occluded behind the name these services share. 6, 7 Some authors have suggested a new approach-acute pain management programmes (APMPs)-to foster consensus among all hospital staff involved in pain control rather than encourage reliance solely on APS staff. 8 Yet APSs do seem to have played a role in improving postoperative pain management. Some positive effects are the result of direct interventions on pain through treatments provided, protocols developed, and advanced analgesic techniques applied. Others are indirect, the result of providing patients with appropriate information, training staff to evaluate pain systematically, and periodically evaluating the effectiveness of practice by analysing specific indicators. 9, 10 Recently, nationwide studies of improvements in postoperative pain control over time, particularly those achieved through APSs, have appeared. 11, 12 Most agree that APSs have increased in number, but some have called their organisation into question.
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A 1997-1998 survey by Puig et al. 13 analysed the situation of postoperative pain management in Spain after a structured questionnaire was sent to anaesthesia departments at all Spanish hospitals. Our aim was to update our understanding of Spanish postoperative pain management 15 years later (2012) by surveying a representative sample of hospitals with and without APSs or APMPs and compare the results with the situation described earlier.
Methods

Sample
All hospitals performing surgery were identified in the 2011 catalogue of Spanish hospitals.
14 Of the 794 hospitals listed, 537 were performing surgery.
Questionnaire
Members of the Acute Pain Group of the Spanish Pain Society (SED) designed the questionnaire (Appendix S1) with a specialised marketing and opinion research company. Twenty-four items with closed answers (some with free-text fields for clarification) and one open question covered the following aspects of pain management or staff organisation. Two questions (Q9b, on the level of APS/APMP coverage in terms of the percentage of patients attended through this approach, and Q11, on whether all or only some patients are so attended) overlapped, such that Q11 served as a way to detect incongruent responses, a way of ascertaining the quality of responses to Q9b. The 24 items covered pain treatments and available human resources, if and when patients were informed about postoperative pain, management protocols in effect and type, whether postoperative pain data were analysed for quality-of-care indicators, staff training (for pain specialists and/or other staff), and the respondents' overall assessment of their hospital's pain management. Members of the Acute Pain Group piloted and revised the questionnaire. Members of SED were then sent three email invitations to answer the final version. Also eligible were heads of APSs or APMPs in hospitals performing surgeries. An APMP was defined as a hospital-wide organisational structure to provide information and assess and treat postoperative pain. 8 APS/APMP heads were also visited individually to ensure they knew about the project and had received an explanatory brochure. The invited respondents accessed the questionnaire with a personal identifier included in their invitation email, but anonymity was maintained by removing names from the database before data extraction. Responses were collected on the SED website between 1 October and 23 November 2012. When we received multiple responses for continuous variables from a single hospital, we analysed the mean scores; when we received multiple responses for categorical variables and it was not possible to establish a correct answer, we eliminated the response. Figure 1 summarises the development and data collection processes started and completed in 2012.
Data analysis
Data were initially analysed in two hospital groups, those with < 200 beds (n = 353) and those with ≥ 200 beds (n = 184). The larger facilities offered 111,106 (69%) of the 161,022 beds available in hospitals performing surgery. We also analysed data according to whether hospitals belonged to the national health service (NHS) or not, were privately run but NHS affiliated, or were entirely private, and whether or not the facility was a teaching hospital. Finally, data were stratified according to whether a hospital had an APS or APMP or not.
The SPSS statistical package (version 20.0 for Windows) was used. Continuous variables were described by the median and interquartile range because we observed nonnormal distributions. Categorical variables were described by percentages and the 95% confidence interval for the designated hospital type. To compare categorical variables, we used the chi-square test or, if frequencies below 5 for variables in 2 9 2 contingency tables were foreseen, we used the Fisher exact test. Statistical significance was set at 0.05.
Results
Returned questionnaires
One hundred forty-four completed questionnaires from 112 hospitals were returned; we received multiple responses from 22 centres and achieved an overall response rate of 20.9%. The rates were 42.4% for hospitals with ≥ 200 beds and 9.6% for smaller hospitals (Fig. 1) . Given the low response rate from smaller hospitals, results for these facilities should be interpreted with caution; therefore, the analysis of APS/APMP activity in most tables reflects only the situation in large hospitals. A single case of disagreement between two respondents to a categorical question (Q22) was received from one hospital; that hospital's response was therefore discarded. Most of the hospitals with ≥ 200 beds were publicly owned NHS facilities (87.2%), 6.4% were privately owned NHS-affiliated facilities, and 6.4% were unaffiliated private hospitals. In contrast, 47.1% of the smaller hospitals were public, 35.3% were private affiliated facilities, and 17.6% were entirely private. The response rate among public NHS hospitals of ≥ 200 beds was 44.4%, indicating that the sample could be considered representative of this hospital type (which covers 74.6% of the surgical caseload in Spain). The proportion of large hospitals offering residency training programmes was 83.3%; in contrast, only 20.6% of hospitals with < 200 beds were teaching hospitals. Because the open question Q20h, about analgesics and analgesic techniques, required answers in several free-text fields (Appendix S1), the responses were highly varied. Statistical analysis was considered too complex for this article, so it will be reported or reassessed at a later date.
Surgical caseload, pain management, and human resources Table 1 shows surgical activity according to hospital size, surgical complexity/patient hospitalisation category, and surgical specialty. An APS or APMP was present in 57.7% of hospitals with ≥ 200 beds ( Table 2) . Table 3 shows the scope of APS/APMP activity. In nearly 40% of large hospitals, these services were attending over 70% of operated patients. Nonsurgical acute pain was also managed by these services in over 16% of the hospitals in this category.
Protocols were in effect in the majority of the large hospitals and in nearly all APS/APMP hospitals (vs. slightly over half of those without services, P < 0.001) ( Table 4) . Protocols were based on consensus with the surgical department in nearly 80% of APS/APMP hospitals. Nearly all llarge hospitals reported that their protocols named levels of pain expected (e.g. mild, moderate, severe), but many also established special protocols linked to particular procedures (e.g. for total knee arthroplasty, thoracotomy, laparoscopic cholecystectomy).
Informing patients and recording pain intensity
Patients received written preoperative information about postoperative pain in 34.8% of the hospitals. More than half of the APS/APMP facilities (58.5%) gave written information (vs. none of the hospitals without specialist services); the information was usually given during the preanaesthesia evaluation (91.7%). Other moments when this information was provided were during the patient's presurgical office visit with the surgeon (4.2%), or on the ward or in the outpatient surgical area (4.2%).
Over 70% of the hospitals with ≥ 200 beds recorded pain assessments, over 65% using a specific place in the patient's chart (Table 5) . These percentages were significantly higher in APS/APMP hospitals. Pain was recorded in the same section as vital constants in over 85% of hospitals without a specialist service and in a Table 1 Surgical caseloads: Number of procedures each week by hospital size, complexity, patient hospitalisation category, and surgical specialty. APS, acute pain service; APMP, hospital-wide acute pain management programme; CI, confidence interval. Analysis of quality-of-care indicators, provision of training, and respondents' assessment of performance Patient records were analysed to suggest ways to improve care in 53.2% of the hospitals (75.0% of APS/APMP hospitals and 23.1% of hospitals without either, P < 0.001). Specific quality indicators (whether of process or outcomes) were designated in 37.1% of the hospitals (52.8% of APS/APMP hospitals and 15.4% of those without one, P = 0.003). Training was organised in over half the large hospitals (and in nearly three quarters of APS/ APMP hospitals) ( Table 6 ). Sessions usually targeted nurses or anaesthetists and were given by APS/APMP or anaesthesiology department staff. The training was accredited in 67.7% of the hospitals. Table 7 shows how well the respondents thought postoperative pain was being managed in their hospital. Overall nearly half thought pain was well or very well managed. Positive evaluations were more frequent in APS/APMP hospitals; fewer than 10% of hospitals without such services earned high assessments. Figure 2 compares the 2012 findings to the most important ones reported for 1997-1998. 13 The only variable that had not clearly improved by 2012 was staffing. However, respondents in the earlier survey were asked about specialists working either part-or full-time in 1997-1998 whereas our survey inquired about full-time specialists. Still we note that more of the hospitals had specialist doctors and nurses available at that time.
Once the results were analyzed, we did a further post-hoc comparison to detect possible differences between two levels of large hospital: those with 200 to 600 beds and those with > 600. We found that 65.7% of Spain's very large hospitals (> 600 beds, all of them teaching facilities) had an APS or APMP (vs. 51.2% of medium-large hospitals, P < 0.05). Human resources also differed in these two large hospital groups. Very large hospitals had significantly more physicians assigned fulltime to pain management (35.3% vs. 23.1% in medium-large hospitals); very large hospitals also had more nurses so assigned (34.2% vs. 17.4%, respectively) (P < 0.05, both comparisons). Conversely, signifcantly fewer very large hospitals assigned their physicians to pain management on a part-time basis (24.0% vs. 43.5% of medium-large ones); this pattern was the same for nurse assignments (38.2% vs. 66.3%, respectively) (P < 0.05, both comparisons). There were no significant differences for other responses.
Discussion
This survey of postoperative pain management practices in Spain reveals that much has improved since the publication of a survey carried out in 1997-1998, 13 suggesting progress in these years of APS or APMP presence. Fifteen years earlier, postoperative pain management was judged inadequate: most patients received no preoperative information on pain, acute pain was not routinely assessed, and clear chains of responsibility for pain treatment were not widely established. Several ways to improve emerged from the previous study. One suggestion was to encourage collaboration between professional associations of surgeons, nurses, and anaesthetists to develop practice guidelines. Training modules on pain pathophysiology and treatment for medical and nursing students and residents were also suggested. More resources to improve postoperative pain management were called for. Only some of these proposals have been implemented, however, and we found that although more Spanish hospitals have APSs or APMPs, fewer specialist physicians and nurses have been specifically assigned to them. In spite of progress made, we saw that our quality indicators do not match those reported for other countries, 15 yet Spain's increase in APS/APMP hospitals (57.7% in 2012 vs. 29.8% 15 years ago) does follow the trend seen in the United States, 16 the United Kingdom, 17 the Netherlands, 12 and Canada. 18 In contrast, Denmark first saw an overall rise in hospitals with services between 2000 and 2006, but found the number had fallen in 2009, even while accelerated postoperative recovery programmes continued to increase. 19 Hospital type influenced resources in Denmark: university teaching hospitals maintained their APSs in 2009 while the number of services in local and regional hospitals fell significantly. One hypothesis is that APS models may be more feasible in large centres. The results of our post-hoc analysis comparing Spain's 2012 situation to the Danish one are consistent that hypothesis: the very large Spanish hospitals (> 600 beds), all of which were univeristy teaching facilities, had more organized means for managing postoperative pain and also higher percentages of physicians and nurses assigned to carry out the work. In both Spain and Denmark, then, the traditional APS model tends to survive in larger hospitals, while it tends to decrease in smaller hospitals (Spain) or disappear from them (Denmark).
Nonetheless, even though APSs and APMPs have become more numerous in Spain, fulltime staff assignments have declined overall: the proportion of APSs with full-time physicians fell from 48% in 1997-1998 to 28.6% in 2012 (nursing staff from 27.9% to 25%). A recent German audit revealed the same trend.
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A concern is that we found that no assignments at all had been made in 6.8% of the large Spanish hospitals that reported having an APS: it seems that some services have only been established administratively, given that they have been left unstaffed. A similar situation was reported in 2008 for France, where 72.4% of hospitals had a postoperative pain quality monitoring programme but only 14.5% had assigned personnel. 15 A concern is that this situation may mean that the quality of pain management has fallen for some patients. 11, 20, 21 In a substantial minority (37.8%) of Spanish APS/APMP hospitals, respondents estimated that their services are managing only 70% of the surgical patients. Patients with the most intense pain have often undergone procedures that are seemingly less painful, 22 possibly because pain specialists are sometimes assigned only to patients after surgeries expected to cause significant pain. An implication is that specialist involvement should not be restricted to patients already routinely treated with more sophisticated analgesic techniques. 10 In summary, we feel that staffing practices must be examined further because there is observational evidence that intense, ongoing postoperative pain is one of the factors that predict the development of chronic postsurgical pain. [23] [24] [25] Therefore, optimal pain management is essential if we are to prevent acute postoperative pain from becoming chronic. [23] [24] [25] While written information on postoperative pain was given in more hospitals overall in 2012 (34.8%, up from 30.6% in 1997-1998), 13 practice in hospitals with or without a specialist service differed greatly: nearly 60% of the APS/ APMP hospitals informed patients but none of those without a specialised approach did so. Expert consensus continues to promote the value of discussing pain assessment, the techniques used to control it, and their possible adverse effects, with emphasis on the advantages of adequate treatment. 26 Pain was routinely recorded in twice as many hospitals in 2012 as in 1997-1998. 13 Regular assessment was significantly higher in APS/APMP hospitals, where interdepartmental consensus on which pain scale to use was also more likely. These findings are consistent with reports that a specialised approach to pain increases staff awareness and improves how pain is assessed and recorded. 27, 28 Our finding that slightly more than half of the hospitals with specialised services continued to use separate records, may be attributable to the pain specialists' lack of access to other departments' records. Only 65% of the hospitals overall designated a specific place for pain assessments in patient charts. Since electronic records are now widespread, we think it is time for hospitals to reflect on whether postoperative pain records should be included with other clinical records so pain can be consistently analysed as a quality-of-care indicator. 3 Proactive pain management protocols were followed in nearly all APS/APMP hospitals in 2012 (vs. about half those without one and 80% of the sample overall). The protocols were mainly based on the foreseen level of pain intensity, as recommended. 29 However, many hospitals also have procedure-specific analgesic protocols, an option also supported by a systematic review of the literature. 30 Adherence to multidisciplinary protocols was shown to reduce hospital stays and the number of complications in a meta-analysis of randomised controlled trials, 31 yet a multicentre survey of 746 hospitals in seven southern and central European countries found that only 36% of them had written protocols for postoperative pain. 32 We found that pain management data were about threefold more likely to be analysed to plan improvement strategies in hospitals with specialist teams (75%) than in those without teams (23.1%). Over half of Spain's APS/APMP hospitals were analysing specific quality indicators in 2012 (vs. only about 15% of other hospitals). Such analysis serves to improve the treatment of postoperative pain in a particular hospital 33 and provides data for benchmarking and new clinical guidelines. 11 Pain management training sessions were organized in over half the large hospitals in 2012 (vs. < 40% 15 years earlier 13 ). Hospitals with an APS or APMP-73% of which offered courses in 2012-account for most of the increase. Spanish training mainly targeted anaesthetists and nurses, in contrast with courses in the Netherlands 12 and Italy, 34 where nurses do not usually attend. Because adequate, ongoing training favours better postoperative pain management, 35, 36 it has been suggested that education and training should be available to other caregivers besides anaesthetists.
Our respondents believed pain was well or very well managed in just under half (46.4%) of the hospitals, a larger proportion than 15 years earlier (28.6%). 13 A favourable evaluation was much more common in APS/APMP hospitals (68.6%) than in those without one (9.5%).
One limitation of our study is that we cannot rule out sampling bias, given that the response rate for hospitals with ≥ 200 beds (42.4%) was lower than the rate of 53.0% 15 years earlier. 13 Our response rate for large Spanish hospitals is considered adequate for this type of study, for which methodologists set a sampling threshold of around 20%. 37, 38 However, as we targeted responses from all hospitals performing surgery in Spain, not a sample of them, we therefore recognize the possibility that our results are biased in favour of hosptials with greater interest in postoperative pain control. The response rate for small hospitals (9.6%) was also lower than the one obtained in the 1997-1998 survey (19%), even though we visited the physicians responsible for pain control in all hospitals in an attempt to improve interest and response. Low response rates in small hospitals may be due to the fact that they are mostly pr ıvate affiliated facilities or entirely pr ıvate ones (52.9%), whereas only 12.8% of the hospitals with ≥ 200 beds are private facilities. In most small Spanish hospitals, physicians are not full-time staff; as a result, they participate relatively little in tasks (such as audits) that do not directly involve patient care. These speculations lead us to surmise that these hospitals have few, if any, structures in place for managing postoperative pain. We cannot, however, be sure of this interpretation because of the low response rate, so we have drawn conclusions about pain management only for large hospitals, which are usually public or mixed-use facilities. A second limitation is that patients were not directly asked about postoperative pain. Therefore, we are unable to provide evidence that suggests a causal relationship between process indicators (e.g., human resources, patient information, protocols for assessment and treatment, analysis of indicators, training, etc.) and outcomes from the patient's point of view (reduced pain and satisfaction with treatment).
A strength of our survey is that respondents were heads of APSs or APMPs. Surveys of heads of anaesthesiology departments 11, 13 run the risk of recording the views of physicians who might not always be highly familiar with all aspects of postoperative pain management.
In summary, more hospitals had APSs or APMPs in 2012 than 15 years earlier but proportionally fewer specialised physicians and nurses assigned to them. Our findings show better evaluations on the following process indicators in APS/APMP hospitals: the provision of written preoperative information about postoperative pain, the recording of pain assessments, consensus on which scale or scales to use consistently throughout the hospital, the establishment of treatment protocols, the study of quality indicators, the availability of training in pain management, and the staff's satisfaction with their hospital's pain management.
The Acute Pain Group of the SED plans to carry out a new audit of the APS/APMP within 2 to 4 years. The methodology will be rethought to increase the response rate, particularly in small, private hospitals. We feel it is necessary to deepen our understanding of how acute postoperative pain is being treated. We also plan to prioritize obtaining data from patients through structured interviews in order to explore congruence between process and outcome indicators. Full understanding of this situation is necessary for approaching health authorities to obtain greater support for structures that can improve quality treatment of acute pain.
